Steel intermediate moment frames (IMFs) have been generally used as seismic load resisting systems (SLRSs) of a building to provide resistances against strong ground shaking. However, most of low and mid-rise steel buildings in Korea were constructed during pre-seismic code era or before the introduction of well-organized current seismic codes. It has been recognized that the seismic performance of these steel IMFs is still questionable. In order to respond to such a question, this study quantitatively investigates the seismic capacities of steel IMFs. Prototype models are built according to the number of stories, the levels of elastic seismic design base shear and the ductilities of structural components. Also, the other prototype models employing hysteretic energy dissipating devices (HEDDs) are considered. The collapse mechanism and the seismic performance of the prototype models are then described based on the results obtained from nonlinear-static and incremental-dynamic analyses. The seismic performance of the prototype models is assessed from collapse margin ratio (CMR) and collapse probability. From the assessment, the prototype model representing new steel IMFs has enough seismic capacities while, the prototype models representing existing steel IMFs provide higher collapse probabilities. From the analytic results of the prototype models retrofitted with HEDDs, the HEDDs enhance the seismic performance and collapse capacity of the existing steel IMFs. This is due to the energy dissipating capacity of the HEDDs and the redistribution of plastic hinges.
1-2 H-310×305×15×20 (SS400) H-400×400×13×21 (SM490) IMF05-NB, IMF05-EB 1 H-596×199×10×15 (SS400) 2-3 H-500×200×10×16 (SS400) 3-5 H-298×299×9×14 (SS400) H-304×301×11×17 (SS400) 4-5 H-496×199×9×14 (SS400) IMF05-BC, IMF05-RE 1-2 H-344×348×10×16 (SS400) H-310×310×20×20 (SM490) IMF05-BC, IMF05-RE 1 H-596×199×10×15 (SS400) 3-5 H-298×299×9×14 (SS400) H-300×305×15×15 (SS400) 2-5 H-496×199×9×14 (SS400) IMF10-NB, IMF10-EB 1-2 H-350×357×19×19 (SM490) H-414×405×18×28 (SM490) IMF10-NB, IMF10-EB 1 H-600×200×11×17 (SS400) 2 H-596×199×10×15 (SS400) 3-4 H-350×357×19×19 (SM490) H-400×400×13×21 (SM490) 3-6 H-500×200×10×16 (SS400) 5-7 H-310×305×15×20 (SS400) H-350×357×19×19 (SM490) 7-8,10 H-496×199×9×14 (SS400) 8-10 H-298×299×9×14 (SS400) H-300×305×15×15 (SS400) 9 H-450×200×9×14 (SS400) IMF10-BC, IMF10-RE 1-2 H-350×350×12×19 (SM490) H-414×405×18×28 (SM490) IMF10-BC, IMF10-RE 1 H-596×199×10×15 (SS400) 3-4 H-350×357×19×19 (SS490) H-400×400×13×21 (SM490) 2-3 H-500×200×10×16 (SS400) 5-7 H-310×305×15×20 (SS400) H-350×350×12×19 (SM490) 4-7,10 H-496×199×9×14 (SS400) 8-10 H-298×299×9×14 (SS400) H-300×300×10×15 (SS400) 8-9 H-450×200×9×14 (SS400)         (1) 여기서, 은 역삼각형판의 개수,   는 항복응력 (MPa),  는 역삼각형판의 폭 (mm), 는 역삼각형판의 높이 (mm),  는 역삼각형판의 두께 (mm)이다 (Lee et al., 2010
